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CORRESPONDENCE BETWEEN 
TCHIJEVSKY’S INDEX OF MASS HUMAN EXCITABILITY 
AND SUNSPOT MAXIMA 
900 B.C.—A.D. 1922 


BY EDWARD R. DEWEY 


ABSTRACT 


Schove’s dates of sunspot maxima and Tchijevsky’s Index of Mass Human Excit- 
ability, 500 B.C.—A.D. 1922, are compared to see if, as believed by Tchijevsky, 
there is significant correlation between the two. 

The correspondence over the period of time for which telescopic observations of 
sunspots were available to Tchijevsky (1610—1922) is found to be remarkable. 

Comparison is then made between dates of sunspot maxima prior to 1610 (for 
which period of time Tchijevsky lacked complete information) and (a) crests of 
the index and (b) numerical values of the index. 

When crests of the index, 500 B.C.—A.D. 1610, are compared with sunspot maxima, 
as now determined, the association is found to be no better than chance. 

If, however, dates of sunspot maxima are adjusted to take account of latitudinal 
passage, we find a definite tendency for crests to group close to dates of maxima, 
Using all values of the index, 500 B.C.—A.D. 1610, shows a similar tendency. 
Some association between sunspottedness and mass human excitability seems probable. 

The tendency for mass human excitability to precede the corresponding sunspot 
maximum adds weight to the theory of latitudinal passage. Also, it suggests that 
emanations from the spots themselves are not the cause of any associated excit- 
ability. Rather, insofar as there may be an association, it would seem to have 
to do either (a) with an increase in the number of spots, or (b) with forces 
progressing simultaneously over the face of the sun and the face of the earth. 

The correlation between the index of mass human excitability and the dates 
of sunspot maxima is variable. This fact may result from a concurrent cyclic force 
slightly longer than the sunspot cycle, which is first in phase with sunspot 
maxima, then out of phase with it, then in phase with it again. Such a possibility 
should be investigated. 


n 1924, A. L. Tchijevsky advanced the was the cause of the mass human excitability. 

theory (a) that mass human excitability (Tchijevsky, 1924.) a 

occurred in waves and that there were, In the support of his theory Tchijevsky 
typically, nine of these waves to the century, presented an Index of Mass Human Excitability, 
(b) that there were nine sunspot maxima to 500 B.C. —A.D. 1922. (See Fig. 1 and Fig. 2.) 
the century, (c) that the sunspot maxima Against this index, Tchijevsky plotted, by 
came more or less at the same time as the means of dots, the sunspot maxima known in 
periods of mass human excitability, and (d) his day. The correspondence of sunspot maxima 
that solar radiation, associated with sunspots, and peaks of mass excitability from 1600 to 
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Tchijevsky’s Index of Mass Human Excitability, 500 B.C. —A.D. 1899. The dots 
represent the years of sunspottedness as they were known to Tchijevsky. 

A translation of Tchijevsky’s caption reads as follows: “The fluctuations’ mean 
curves of the universal historical process on all the surface of the earth during 


the period from V Century B.C. till XX Century A.D. 
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Fig. 1 (Continued) 


“Along the axis abscissae are marked the years. Along the axis ordinates, the 
quantity of important historical events. Dots mark the pre-telescopic and later— 
astronomical data of the sunspot maximum. Hyphens mark its minimum.” 

For a comparison of Tchijevsky’s index and actual sunspot numbers, 1749—1922, 


see Fig. 2. 
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1922 (and for certain other periods) is 
indeed striking. (Fig. 1 and Fig. 2.)* 

The purpose of this paper is to examine 
Tchijevsky’s theory in the light of additional 
information about the times of sunspot maxima, 
and in the light of improved techniques for 
cycle analysis. 


Nine Waves of Mass Human Excitability 
Per Century 


Assuming the accuracy of the index, it is 


*The numerical values, read from Fig. 1 and 
Biter? ares pubiliasihed ins aa paper iby, o.2)l. 
Horner called “Tchijevsky’s Index of Mass Human 
Excitability, 500 B.C.—A.D. 1922,” printed in 
the Journal of Cycle Research, Vol. 9, No. 1, 
pp. 23-24, January, 1960. 
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clear that mass human excitability does 
recur in waves or cycles. It is also clear 
by inspection that there are usually nine 
waves of excitability per century, as stated 
by Tchijevsky. 

For a more precise determination, it 1s 
necessary to define “wave.” For our purposes 
we will call a wave an oscillation, the highest 
value of which is higher than the four or 
more immediately preceding values and which 
is also followed by a low value that is 
lower than the four or more values immediately 
preceding the low value. The highest value 
is called the “crest.” (If two or more years 
have equal value they are considered to be 
a unit and measurements are made backward 
from their midpoint. If, as in two instances, 
a choice is possible, the decision is made 
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A comparison of Tchijevsky’s Index of Mass Human Excitability and actual sunspot 


numbers, 1749—1922, 


A translation of Tchijevsky’s caption reads as follows:.“Parallelism of curves of 
sunspot activity (below) and the universal human military-political activity (above) 


from 1749 to 1922.” 
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in favor of the crest associated with the 
larger number of large values. ) 

The number of crests of mass human excit- 
ability per century found by Tchijevsky and 
the number found by applying the method sug- 
gested above to the year-by-year record of the 
index which we read from Tchijevsky’s charts 
are) shown in Table 12 It™is ‘clear’ that, 
although the two methods of selection give 
slightly different results, Tchijevsky’s 
method of subjective choice and the method 
suggested above are in substantial agreement. 
In fact, over the entire period from 500 B.C. 
to A.D. 1899, both methods show exactly the 
same number of crests (209). This is an aver- 
age of 8.7 per century. 

The advantage of the method that I have 


Table 1 
Number of Crests per Century in 
Tchijevsky’s Index of Mass Human Excitability 
Number of Crests 


As determined 
by the method 


As determined 


by described in 
Centuries* Tchijevsky __the text 
-500 to -401 incl. i 


-400 to -301 incl. 
-300 to -201 incl. 
-200 to -101 incl. 
-100 to -1 incl. 
0to 99 incl. 
100 to 199 incl. 
200 to 299 incl. 
300 to 399 incl. 
400 to 499 incl. 
500 to 599 incl. 
600 to 699 incl. 
700 to 799 incl. 
800 to 899 incl. 
900 to 999 incl. 
1000 to 1099 incl. 
1100 to 1199 incl. 
1200.to 1299 incl. 
1300 to 1399 incl. 
1400 to 1499 incl. 
1500 to 1599 incl. 
1600 to 1699 incl. 
1700 to 1799 incl. 
1800 to 1899 incl. 
Total 


Average 
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*TIn accordance with astronomical convention, 
minus years are used instead of B.C. years. 
According to this system, the year 1] B.C. 
becomes year 0. The year 2 B.C. becomes year 
el, etc. 


used is that, once the standards for measure- 
ment have been set, the application to any 
particular crest is purely objective. 


Nine Sunspot Maxima Per Century 


The tendency of sunspots to recur at an 
average of about 1l.l-year intervals and, 
hence, at about nine per century, is well 


known. (Schove ,1956). 


Correspondence of Sunspot Maxima 
and Crests of the Mass Human Excitability Index 


We have seen that there are nine sunspot 
maxima per century and approximately nine 
crests of mass human excitability per century. 
Do the dates of these two series of events 
correspond more nearly than they would as a 
result of a purely chance arrangement? 

It is obvious from simple inspection of 
Fig. 1 and Fig. 2 that, from 1610 to 1922 they 
do. The correspondence prior to 1610 is 
variable. 

Astronomical observations of sunspots 
began in 1610 (Anderson, 1939). Prior to that 
time the dates of maxima are estimated from 
reports of aurorae, and of spots seen through 
haze or smoke, (Schove, 1953). We can assume, 
I think, that the years selected as years of 
maxima are generally years of more than usual 
spottedness. They are not, however, necessarily 
the years of absolute maximum. They might 
be, and probably often are, a year or two, or 
even more, one way or the other from the 
absolute crest of sunspottedness as it would 
be measured today. (Schove, 1953) The result 
of this fact is that if there is any corre- 
spondence between sunspottedness and mass 
human excitability it will be less exact for 
the years prior to 1610. 

Also, in connection with the Index of Mass 
Human Excitability, it should be noted that 
the historical data are presumably much less 
complete for the earlier years, and that 
the index, therefore, is probably less reliable 
for the early years. 

Both of these circumstances should make 
the correspondence less exact for the earlier 
years, but, if there is a correlation, it 
should be possible to determine it statis- 
tically, because the plus and minus errors of 
dating should largely offset each other. 


The Analysis 


Let us start our analysis by comparing 
Schove’s dates of sunspot maxima with the 
dates of crest of Tchijevsky’s index. See 
Table 2. The crests were selected objectively 
as defined above. 

Study of this table shows 207 sunspot 
maxima from 500 B.C. forward. There are seven 
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Table 2 
Schove's Dates of Sunspot Maxima, Minus! 648 through 1922 
Crests of Tchijevsky's Index of Mass Human Excitability, Minus! 500 through 1922 
and the Intervals between Spots 


and the Most Nearly Associated Crests of the Index of Mass Human Excitability 
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Table 2 (Continued) 
Schove's Dates of Sunspot is Sumas Minuet 648 through 1922 
Crests of Tchijevsky's Index of Mass Human Excitability, Minus! 500 through 1922 
and the Intervals between Spots 


and the Most Nearly Associated Crests of the Index of Mass Human Excitability 
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Fig. 3 (Continued) 


dots to show sunspot maxima as established twenty years later by Schove (November , 


1954). 


1. 


sunspot maxima at scattered intervals between 
500 B.C. and 300 B.C.; a continuous record 
of 200 maxima from 300 B.C. through 1922. 

The seven sunspot maxima prior to 300 B.C. 
had corresponding mass human excitability 
crests. 

From 300 B.C. through 1922 there were 200 
sunspot maxima, 194 mass excitability crests. 
Obviously, there are six maxima for which no 
corresponding mass excitability crests exist. 
If we set some objective standards for compar- 
ison, such as that each crest be associated 
either forward or backward, with the nearest 
sunspot maximum, we find other instances 
where no comparison is possible. For instance 
consider the crest at year -199. There just is 
no maximum between -205 and -192 with which it 
can be compared. Consider the crest at -155. 
This crest might be thought to pair with the 
maximum at -163, but the distance to -163 is 
8 years, to -149 only 6 years. The association 
would, therefore, be with the maximum at 
-149, if it were not for the fact that the 
crest at -144 1s only 5 years away and must 
be uséd in preference. This leaves one maximum 
with no corresponding crest, one crest with no 
corresponding maximum, according to the 
standards we have set. 

On this basis we find that there were 22 
extra sunspot maxima for which there are no 
corresponding mass excitability crests; 16 
extra mass excitability crests for which there 
are no corresponding sunspot maxima. There 
remain, therefore, from 300 B.C. to 1922, only 
178 instances for which direct comparison is 
possible. If we add in the seven scattered 
instances prior to 300 B.C., we get a grand 
total population for study of 185. 

The fourth column of Table 2 shows the 
number of years by which the mass human 
excitability crests are before (-) or after 
(+) the corresponding sunspot maxima. 

In Table 2, mass human excitability crests 
are associated with the nearest sunspot 
maximum. As sunspot maxima are, on the average, 
about 11.1 years apart, every mass human 
excitability crest should come, ideally, 
within 5.55 years of a sunspot crest. If we 
have a random association, the mass human 
excitability crests will be distributed 
evenly between 5% years before and 5% years 
after the sunspot maxima. If the association 
is not random, the mass human excitability 
crests will be more numerous in the 2% years 
immediately before and in the 2% years imme- 
diately after the sunspot maxima than in the 
remaining 2% years in each direction. The 
actual distribution of the mass human excit- 
ability crest intervals is shown below in 
Table 3. This table shows the distribution of 
the intervals between the dates of the crests 
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of the Tchijevsky index and the dates of the 

nearest sunspot maximum. A minus sign indicates 

the number of years by which the crest of the 
index falls before the nearest maximum, a 

plus sign indicates the number of years by 
which the crest of the index falls after 
the nearest maximum. 

As can be read from the table, out of the 
185 instances where comparison is possible, 
112, or 604%, of the index crests lie 2% years 


Table 3 


Distribution of Intervals by which 
Crests of Tchijevsky’s Index 


Are Before (-) or After (+) 


the nearest Sunspot Maximum 


500 B.C. — A.D. 1922 


Number 
of years Items grouped 
excitability Number by = 
crests are of distance direction Total 
before (-), times from from items 
after (+) found nearest nearest 
nearest maximum* maximum 
sunspot 
maximum 
-6% i 
-6 2 
-5% 3 
-5 9 
AY 2 a 
-4 1] 
-3% 5 99 
-3 14 J 
-2% 4 
-2 18 
-l% 9 
“1 10 
-/ 1 
0 15 2 1s 185 
+ 8 
+1 11 
+1% 6 
+2 15 
+2% 5 
+3 10 
13% 3 a 
+4 6 
7 Y, 2 26 
+5 4 
+5% 0 
+6 l 


*“The distance from the nearest maximum is 
ate at 2 3/4 years before and after 0 
(0 being an exact match). 
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or less, one way or the other from the nearest 
maximum; 73, or 394%, lie beyond this distance. 
There is, therefore, a clear, even if not 
preponderant, tendency for the mass excit- 
ability crests to lie in the half of the cycle 
closest to the sunspots. They could not 
behave this way easily as a result of chance. 
The fourth column shows the instances 
where the crests came before, coincident 
with, or after the corresponding sunspot 


2 LE EE ES oo ay Bea 
Table 4 


Distribution of Intervals by which 
Crests of Tchijevsky’s Index 


Are Before (-) or After (+) 
the Nearest Sunspot Maximum 


500 B.C. — A.D. 1610 


Number 
of years Items grouped 
excitability Number by by 
crests are of distance direction Total 
before (-), times from from items 
after (+) found nearest nearest 
nearest maximum* maximum 
suns pot 
maximum 
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*The distance from the nearest maximum is 
split at 2 3/4 years before and after 0 
(6 being an exact match). 
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maximum. The reason for this latter calculation 
will appear directly. 

The correspondence between the sunspot 
maxima and the crests of the mass human 
excitability index from 1610 to 1899 (Fig. 1) 
1s striking. Even more striking is the corre- 
Spondence between the sunspot numbers and the 
mass human excitability tndex, 1749-1922 
(Fig. 2). This correspondence needs no sta- 
tistical confirmation. It is amazing. Perhaps 
a little too amazing. Let us, therefore, 
exclude the interval from 1610 forward and 
recompute the distribution of crests of the 
index, before and after maxima, as in Table 4. 

Shortening the series reduces the number 
of instances of possible comparison from 
185 to 157. From Table 4 we see that 84, or 
53/4%, lie 2% years or closer; 73, or 464%, lie 
more than 2% years away. Thus we see that the 
concentration of the mass human excitability 
crests around sunspot maxima almost completely 
disappears. 

It thus appears that practically all of 
the association between the mass human excit- 
ability crests and sunspot maxima lies in 
the period 1610 to 1922. Why was Tchijevsky 
led into thinking that this association 
continued backward? Did the dates of sunspot 
maxima prior to 1610, as known to Tchijevsky, 
fit his mass excitability crests more closely 
than do the dates as now provisionally es- 
tablished? 

Let us remember that the dates of probable 
Sunspot maxima have been changed importantly 
since Tchijevsky made his study. Table 5, 


Table 5 
Dates of Sunspot Maxima 
Priore to 1610 
as Determined from Data 


Available to Tchijevsky in 1924 


188 983 928 HL53.5 1431 
3.00 602 9397.5 1185 1445 
Bu 626 955 RLS PRS) 1462.5 
BVA 744.5 913 1202 1489.5 
341 764.5 981 AL eee 1498.5 
SN) ora 1004.5 1268 1516 
eG 786 LOISED 1276 1525 
388.5 807 1038 W925 3 1537 
398 832 1077 1306 1549.5 
411 840 1095.5 1324.5 1562 
449.5 848.5 1103 1352 157025 
500 860.5 ie 1364.5 1584 
536.9 872.5 1g PASE Lot2.0 Neh ees) 
09.0 904.5 1137 13615 1604 
Ott Dil) 1144.5 1402 
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compiled from Fig. 1, shows the dates probably 
believed by Tchijevsky to be dates of sunspot 
maxima. 

How did the crests of his mass human excit- 
ability index compare with the dates of sun- 
Spot maxima as known to him? The answer is 
shown in Table 6. When the comparison is made 
this way we find 71 instances where a com- 
parison is possible. Of these 47, or 66%, of 


Table 6 


Distribution of Intervals by which 
Crests of Tchijevsky’s Index 


Are Before (-) or After (+) 


the Nearest Sunspot Maximum 
500 B.C. — A.D. 1610 


Limited to Sunspot Maxima Known to Tchijevsky 
and According to Timing as Knowable in 1924 


Number 
of years Items grouped 
excitability Number by by 
crests are of distance direction Total 
before (-), times from from items 
after (+) found nearest nearest 
nearest maximum* maximum 
sunspot 
maximum 


eee 


-10 
- % 
- 5 


- 4% 
- 4 
- 3% 
- 3 
- % 
- 2 
- 4% 
] 


38 


fa 
47 5 


l% 
2 
2 
3 
3% 
4 
4% 
5 
Sf 


28 
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*“The distance from the nearest maximum is 
split at 2 3/4 years before and after 0 
(0 being an exact match). 
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the crests are 2% years or less from the cor- 

responding sunspot maximum; 24, or 34%, are 

over 2% years away. It is now clear why 

Tchijevsky thought that the dramatic associa- 

tion of 1610 through 1922 continued backward. 
‘ 


Crests Precede Maxima 


Let us now revert to a point touched upon 
earlier; namely the tendency of the crests 
of mass human excitability to precede the 
corresponding sunspot maximum. This tendency 
is present in all three of the tables showing 
the correspondence between these two phenomena. 
The percentage of crests of mass human excit- 
ability which ‘precede, coincide with, or 
follow the corresponding sunspot maxima are 
given in Table 7 which follows. A tendency 
of industrial production similarly to precede 
sunspot numbers was noticed by Garcia-Mata 
and Shaffner as early as 1934 (Garcia-Mata 
and Shaffner, 1934). They explained this 
anomoly by the assumption that it was the 
rate of change of sunspot numbers, rather 
than the actaal number of spots, that was 
the associated phenomena. 


Table 7 


Percentage of Crests of 
Mass Human Excitability 
That Lead, or Coincide, or Follow 
Sunspot Maxima 


Percent of Crests 


Coin- 
Lead cide_ Follow 
All crests, through 1922 Sy 38% 


All crests, through 1610 56 5% 38% 
Crests where Tchijevsky 

had data, using his 

dates instead of Schoves’ a3 qd 38% 


More recently, Wing has advanced the theory 
of latitudinal passage. (Wing, 1954, 1955, 
1956, 1957, 1958, 1959.) This theory postulates 
that crests of cycles fall later and later 
in a butterfly pattern as they are found 
closer and closer from either pole. toward the 
equator. The time required for the passage 
from pole to equator has been found to equal 
the square root of one-half of the wave length 
of the cycle, squared. [About 7/10 of the 
period (wave length) of the cycle, According 
to this theory, which has been confirmed in- 
sofar as it has been investigated, an 1l.1- 
year cycle which crested at the pole at a 
given year would slip 11.1 x .7 or 7.77 years 
1n moving the 90° toward the equator. This 
amounts to .0863 years for each single degree. 

As the locus of the countries included in 
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Tchijevsky’s index approximates 38° North 
or South latitude, and as the locus of sun- 
Spots approximates 200° North and South lati- 
tude, it is clear that, according to the 
theory of latitudinal passage, if we had an 
11.l-year cyclic force passing simul taneously 
over the face of the sun and over the face of 
the earth, it would crest on the earth at 
38° North and South latitude about 1% years 
before it crested on the sun at 20° North 
and South latitude. This is because a differ- 
ence at 18° at .0863 years per degree equals 
1 55-years.. 

Let us now adjust the sunspot maxima prior 
to 1610 for latitudinal passage by moving 
their timing back by 1 year, 2 years, and 3 
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years, respectively as in Table 8. Column 1 
shows the unadjusted distribution taken from 
Table 4. We find 84 crests in the -2% to +2% 
zone. Moving the maxima back by 1 year as in 
Column 2, increases the concentration to 87. 
Moving them back by 2 years, as in Column 
3, we get the same value, 87. Moving them 
back by 3 years, as in Column 4, we find only 
85 of the crests in the -2% to +#2%-year 
zone. The concentration of crests around 
Sunspot maxima is thus seen to be closest 
when the maxima are retarded between 1 and 2 
years—let us say when moved back 1% years. 
This result is in conformity with the theory 
of latitudinal passage. 

This method of adjustment is not quite 


Table 8 


Distribution of Intervals by which Crests of Tchijevsky’s Index 
Are Before (-) or After (+) the Nearest Sunspot Maximum 


900 B.C: 


— A.D. 1610 


Grouped to Show Concentration Around Actual Maxima 
and Maxima Set Back by 1, 2, and 3 Years 
to Adjust for Possible Latitudinal! Passage 


Number of years 
excitability 
crests are 
before (-), 
after (+) 
sunspot maxima 


Number of 
times 


found 


(more than 
2 years; 
less than 
2 years) 
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Items grouped by distance from the nearest maximum 


set back by set back by set back by 
1 year 2 years 3 years 
= 
15) 
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69 
D0 
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Table 9 
The Intervals of Dates Between Sunspot Maxima 
and 
Most Nearly Associated Crests in Tchijevsky's Index 
with * 


Dates of Sunspot Maxima Moved Back I Years 
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Table 9 (Continued) 


The Intervals of Dates Between Sunspot Maxima 


and 


Most Nearly Associated Crests in Tchijevsky's Index 


with 


Dates of Sunspot Maxima Moved Back I+ Years 


Dates of Sunspot Maxima 
Human Excitement Crests 
Are Before (~) or After 
(+) Spot Maxima 


Dates of Mass 


~.| Years by Which Crests 
Cycle Number 
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accurate because, in the process of moving all 
sunspot maxima backward, some few mass human 
excitability crests come closer to a different 
sunspot maximum, or find themselves with no 
maximum at all with which to be associated. 
However, the method is accurate enough for 
our present purposes. 

Let us now adjust all the Schove sunspot 
maxima dates to a 38° latitude basis by moving 
them back by 1% years as suggested by Table 


Table 10 


Distribution of Intervals by which 
Crests of Tchijevsky’s Index 


Are Before (-) or After (+) 
the Nearest Sunspot Maximum 


Adjusted to 38° N and S Latitude 


500 B.C. — A.D. 1610 


Number 
of years Items grouped 
excitability Number by by 
crests are of distance direction Total 
before (-), times from from items 
after (+) found nearest nearest 
nearest maximum* maximum 
sunspot 
maximum 
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*The distance from the nearest maximum is 
split at 2 3/4 years before and after 0 
(0 being an exact match). 
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8, thus showing them at the time at which, 
according to the theory of latitudinal passage, 
they would have occurred if they had manifested 
themselves on the sun at the higher latitude. 
The results are shown in Table 9. 

We now figure the distribution of the mass 
human excitability crests falling before 
1610 from Schove’s sunspot maxima, adjusted 
to a 38° basis. The results are shown in 
Table 10. We find that there are 158 instances 


Table ll 


Distribution of Intervals by which 
Crests of Tchijevsky’s Index 


Are Before (-) or After (+) 
the Nearest Sunspot Maximum 


Adjusted to 38° N and S Latitude 


500) B.C. = ADs 1922 


Number 
of years Items grouped 
excitability Number by by 
crests are of distance direction Total 
before (-), times from from items 
after (+) found nearest nearest 
nearest maximum* maximum 
sunspot 
maximum 
-6 is 
-5% 3 
-5 2 
-4Y% 5 29 
-4, 4 
1 
“OY , 
-2% 14 
-2 5 
-1% 14 
-l 4 
- % 18 
0 9 119 9 186 
+ % 10 
+] Tt 
+1% 5) 
+2 8 
+2 Lil 
+3 6 
+34 13 93 
+4, 5 
+4% ib 38 
+5 3 
+5% 3 
+6 it 


“The distance from the nearest maximum is 
split at 2 3/4 years before and after 0 
(0 being an exact match). 
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where comparison is possible. Of these, 96, or 
61%, of the mass human excitability crests 
lie 2% years or less from the corresponding 
Sunspot maximum; only 64, or 39%, lie three 
years or more away. Such heavy concentration, 
between 2% years before and after maxima, could 
scarcely*come about by chance alone, and we 
are justified in assuming that, in the figures 
prior to 1610, there may be association of 
Statistical validity between the times of the 
crests of the Tchijevsky Index of Mass Human 
Excitability and Schove’s dates of sunspot 
maxima set back 1% years. 

To conclude this part of the study, let us 
now construct a table to show the distribution 
over the entire period of time, 500 B.C. to— 
A.D. 1922. This has been done with the results 
shown in Table 11. As one would expect, the 
comparison is even better. 


Correspondence of Sunspot Maxima 
and the Index of Mass Human Excitability 


In the analysis in which we have engaged so 
far, we have compared dates of sunspot maxima 
with dates of the crests of the Index of Mass 
Human Excitability. 

The use of the crest is subject to a certain 
amount of criticism. For one thing, it is 
unreasonable to suppose that Tchijevsky, or 
anyone else, could pinpoint a particular 
year, one or two thousand years ago, as the 
year of maximum world-wide excitability, as 
against, let us say, a year one or two years 
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earlier or later. On the other hand, a period 
of mass excitability might not be too hard to 
approximate. Secondly, the results that are 
obtained will depend, at least to a slight 
extent, upon the method of picking crests. If 
done subjectively, it is open to the criticism 
of bias. If done according to some rule, it 
may not always be realistic. And thirdly, how 
shall we weigh those instances where crests 
and maxima fail to correspond at all? 

Therefore, it may be illuminating to use 
all the figures of the index, arranging them 
in the form of a variable length periodic 
table based on the dates of sunspot maxima. In 
such a table we enter into a column, say 
Column 4, all the mass human excitability 
index values that come in years of sunspot 
maxima. Then, into Column 3 we enter all the 
values that come one year before years of 
Sunspot maxima; into Column 5 we enter the 
values that come one year after the years 
of sunspot maxima. And so on. These columns 
are then averaged with the result shown below 
in Table 12 and Fig. 4. Using all values up to 
1610 (plus 2 more years to come to a proper 
breaking point), we find that the mass human 
excitability index crests two years ahead of 
the years of sunspot maxima. For the period 
1612 to 1922, where Tchijevsky had actual 
sunspot data, his index coincides almost 
exactly with the sunspot performance. Over 
the entire period, the average wave crests 
one year ahead of sunspot maxima. 


Table 12 
Tchijevsky’s Index Arranged in a Periodic Table 


With Varying Length to Match Sunspot Maxima 


Summary 
Position Percentages by Groups of Cycles Entire Table 
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Summary of Entire Periodic Table of Tchijevsky’s Index 


Arranged with Length Varying to Match Sunspot Maxima 
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Discussion 


The crux of this inquiry is: are sunspots 
associated with mass human excitability? More 
precisely: are sunspot maxima, as determined 
by Schove, associated with mass human excit- 
ability, as determined by Tchijevsky? 

A corollary of this inquiry is: if there 
1S an association, are emanations from the 
spots the cause of the mass human excitability, 
as believed by Tchijevsky? 

Addressing ourselves to the first question, 
we find: 

1. There is a tendency, for as far back 
as records are consecutively available (300 
B.C.), for there to be nine sunspot maxima 
per century. 

2. There is a tendency, from 500 B.C. to 
A.D. 1922, for Tchijevsky’s index of mass 
human excitability to evidence nine waves 
per century. This is so whether waves are 
counted by Tchijevsky or by an objective 
method suggested by the writer. 

3. From 1610 to date, for which period of 
time Tchijevsky had actual telescopic infor- 
mation relative to sunspots, peaks of his 
index conform closely to dates of sunspot 
maxima. From 1749 to 1922, for which period 
of time Tchijevsky had actual numerical 
Sunspot numbers, the correspondence is dra- 
matic. 

_ 4, Using modern dates of sunspot maxima 
prior to 1610, the tendency of mass human 
excitability crests to group closely around 
dates of sunspot maxima is little better than 
would result from chance. 

5. As one looks more deeply into the 
matter, however, one finds that if one sets 
back the dates of the sunspot maxima by a 
year and a half to conform to the theory of 
latitudinal passage, there is indeed a marked 
tendency for the crests of the index of mass 
human excitability to concentrate around the 
adjusted sunspot maxima dates. This tendency 
is based on those instances where comparison 
is possible. 

It should be noted however that, because 
of extra sunspot maxima between crests of the 
mass excitability index, or because of extra 
crests of mass excitability between sunspot 
maxima, there is no comparison possible in 
nearly a quarter of the instances. 

6. When one compares all values of the Index 
of Mass Human Excitability prior to 1612 
(not merely crests) with all sunspot maxima 
prior to this date, one finds that, on the 
average, the mass human excitability index 
does show a corresponding wave of intensity, 
and that this wave, like the crests taken 
separately, does crest ahead of the sunspot 
maxima. 
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Four things should be noticed in regard 
to this comparison: 

(a) The shape of the average mass human 
excitability wave, as determined by a variable 
length periodic table dated according to 
Sunspot maxima, corresponds to the typical 
shape of the average sunspot maxima. 

(b) The strength of the average wave in 
the mass human excitability index prior to 
1612 is relatively weak. It ranges only from 
3.40 to 4.11, in contrast to a possible range 
of 0 to 8, if the correspondence were perfect. 
Even so, the average wave has a peak that is 
109.3% of its own average, a trough that is 
90.4% of its own average, and an over-all move 
from trough to crest of 21% of trough. If we 
include the values through 1922, as for this 
purpose we probably should, we obtain a range 
of 3.30 to 4.44. The percentages become 113.9% 
at crest, 84.6% at trough, and an over-all move 
from trough to crest of 35% of trough. 

(c) Further study of all the values of the 
mass human excitability index prior to 1612, 
in relation to all sunspot maxima prior to 
that date, shows that although, on the average, 
the index values crest ahead of the corre- 
sponding sunspot maxima, this tendency is not 
universal throughout the series. In fact, when 
the periodic table is averaged in sections, 
the mass human excitability index tends to 
slide from left to.right across the table as 
they would do if they were being influenced 
concurrently by a somewhat stronger cycle 
slightly longer (perhaps 11.15 years long) 
than the average sunspot cycle of 11.1 years. 

(d) The series of figures is long enough 
so that an average of all the mass human 
excitability waves will almost completely 
eliminate the distorting effect of any con- 
current cycle slightly longer than the sunspot 
cycle, if such a cycle should be present. 
Therefore, we need not fear that what we see 
in an average cycle of mass human excitability 
that is of sunspot cycle length is an artifact 
created by forcing a longer cycle into the 
sunspot mold. ; 

Taking all facts into account, it seems to 
the writer that there probably is some response 
on the part of human beings to the sunspot 
cycle. However, this response would seem to 
be to the cycle, not to the spots themselves, 
for the maximum of mass human excitability 
precedes the maximum number of spots. 

If there is a concurrent cyclic force, un- 
related to sunspots, slightly longer than the 
Sunspot cycle, we have at least a partial 
explanation of why the correspondence between 
mass human excitability and sunspot maxima and 
Sunspot numbers was so good in the 1612—1922 
interval, and also, why the mass human excit- 
ability index failed to precede the sunspot 
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figures as it had in the earlier years. Also, 
if there is a cyclic force of this sort, and 
if it continues, we may expect the mass human 
excitability waves eventually to follow the 
sunspot maxima. In the course of several 
hundred years, there should cease to be any 
association whatever. Then, several hundred 
years still later the association should be- 
come evident again. 

Turning now to the corollary mentioned at 
the beginning of this section, if there is an 
association between sunspots and mass human 
excitability, are emanations from the spots 
the cause of the excitability, as believed by 
Tchijevsky? 

In view of the tendency of the mass excit- 
ability index to precede the spots, it 1s 
clear that emanations from the spots cannot 
be the cause of the excitability. 

What then could be the explanation? On a 
purely conjectural basis, four ideas may be 
advanced: (1) We can imagine (with Garcia-Mata 
and Shaffner) that the tncreasing number of 
sunspots (in contrast to a maximum number of 
sunspots) in some way has a terrestrial 
effect. (2) It is known that sunspots appear 
in the middle latitudes and are then found 
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nearer and nearer to the equator as the cycle 
progresses. One might conjecture that there 
are solar disturbances in the higher latitudes 
that precede the visible spots, and that these 
disturbances have a corresponding terrestrial 
effect. (3) We might imagine environmental 
forces affecting both the earth and the sun, 
only in both instances affecting 38° North and 
South latitude (at the locus of the countries 
involved in mass human excitability index) 
about 1% years before affecting (in both 
instances) 20° North and South latitude (the 
locus of the sunspots). That is to say, we can 
think of the association as two results of a 
common cause. (4) We can ascribe the whole 
behavior (a) of sunspots, (b) of human excit- 
ability, and (c) of their association, merely 
to chance. 

My own prejudices favor the third con- 
jecture. 


Conclusion 


There probably is some association between 
sunspot behavior and mass human excitability. 

This association is probably not the result 
of chance. 

The cause of the association is unknown. 
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TCHIJEVSKY’S INDEX OF MASS HUMAN EXCITABILITY 
2900 B.C.—A.D. 1922 


by S. L. Horner 


s a supplement to his paper “Physical Factors 

of the Historical Process,” Tchijevsky printed 

charts showing the “mean curves of the uni- 
versal historical process on all the ,surface of 
the earth” from 500 B.C. to A.D. 1922.” As stated 
variously in Vladimir de Smitt’s translation and 
condensation of Tchijevsky’s paper, the height of 
the curves show, “the quantity of important 
historical events;. .the number of historical 
events.” +: 

Tchijevsky’s charts have been enlarged and the 
year-by-year values read off. These values are 
printed below. 

De Smitt explains, in constructing this Index 
“the most difficult thing for the author was to 
adopt a uniform unit for measuring the statistics 
of the activities of human masses. Here were to be 
considered two factors; quality of the event (its 
importance) and quantity (number) of human masses 
participating. 

“Other factors such as the length of the event, 
the area occupied by it, etc., handicapped the 
formation of the unit. 

“It was necessary to find out a generalizing 
method; 1.¢., such a method as would be applicable 
for recording any historical event. For this 
purpose, Professor Tchijevsky adopted the following 
moments of every mass event which had a more or 
less important historical value. 

“(1) The beginning of the event; i.e., the 
first rising of masses, and 

“(2) The moment of the highest tension (if such 
a moment can be strictly defined). 

“Greatest attention was paid to the dates of 
the starting of historical events; 1.e., the dates 
of the first risings of human masses for attaining 
a certain cause. 

“The final deductions were arrived at after a 
long study of detailed statistical researches in 
the histories of 72 countries and nations of the 
world; these histories having been known to science 
from 500 B.C. to 1914, in other words, for 2414 
years. The countries and nations involved in this 
study were: (See table in next column. ) 

“For the purpose of studying the histories of 
these peoples, countries and states, all works and 
text books (available under present conditions) in 
modern and ancient languages were consulted.” 

Periods of mass human activity are characterized 
by “Psychometric pandemics; revolutions, _insur- 
rections, expeditions, migrations, etc.,” oMals 
itary and political enthusiasm,” * “the dissemina- 
tion of different doctrines (political, religious, 
etc.), the spreading of heresies, religious riots, 
pilgrimages, etc. ,. the appearance of social, 
military, and religious leaders, reformers, etc., 

.(and). _the formation of political, mil- 
itary, religious and commercial corporations, 
associations, unions, leagues, sects, companies, 
etc.” 
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Tchijevsky believed that about nine such periods 
occurred during each century and that they were 
associated with sunspot maxima. 


IN EUROPE 
Greece Switzer land Spain Denmark 
Rome Hungary Tre land Poland 
Italy Austro-Hungary Scotland Bulgaria 
Germany Turkey Hol land Serbia 
Gaul Rumania Nether land Czechia 
France Russia Norway etc. 
Iberia Lithuania Sweden 

IN ASIA 

China Asiatic Russia Ceylon 
Tibet Afghanistan East -Roman Empire 
Mongolia Arabia Turkey 
Japan Central Asia Persia 
Korea Hunns Palestine-Israel 
Indonesia India and other ancient 
Siberia Indo-China people 

LN AER EGA 
Egypt Congo Morocco 
Carthage Sudan Other African people 
Mauritania Abyssinia European Colonies, etc. 

IN AMERICA 
Canada Brazil Peru 
United States Texas European Colonies 
California Mexico etc. 


IN AUSTRALIA 


European Colonies Oceania Tasmania 
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The material in the bibliography is arranged by subject according 
to the outline below. Under the various headings the material is 
arranged chronologically by title except for the section “Articles by 
Cycle Length” which is arranged by cycle length. Items appear in the 
bibliography only once and papers merely reprinted by the Foundation 


are listed at the end. 


OUTLINE 


Foundation VI. 


Basic Data 


Miscellaneous 


Cycl 


MOO WS 


Tech 


A. 


nical 
Natural Science . 
WALL. 
Astronomy 
1. Comets 
2 oon 
3. Planets 
4. Solar Activity 
5 Stars 


es as Such 

General 

Latitudinal Passage 

Articles By Cycle Length 
Interrelationships (Phenomena) 
Interrelationships (Wave Length) 


Biology 

1. Wildlife Abundance 
2. Wildlife Activity 
3. Plant Behavior 


limatology 
Air Currents 


=e) 


727) 


Natural Science (cont. ) 


C. Climatology (cont. ) 


2. Barometric Pressure 
3. Precipitation ; 
4. Temperature 
5. Climate as Such 
D. Electricity and Magnetism 
1. Avrora 
2. Radio Propagation Quality 
E. Geology 
F. Medicine 
Anthropology History, Sociology 


Births of Infants 

Dress Fashions, Women’s 
History 

Human Abilities and Characteristics 
Insanity, Suicide, and Crime 
Intellectual Interest 
Marriage 

Patents 

Population 

Quaker Speaking 

Religion 

Strikes 

Unemployment 

War 


So ae et oe 
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VIII. 


Economics 


A. 


B, 


Production, Consumption, Etc.; by 


Industry 

1. Aluminum 

2. Automobile 

3. Cheese 

4. Cigarettes 

5. Construction 

6. Cotton 

em LPO ele 

8. Manufacturing 

9. Rayon 
10. Seéd, Grass 
ll. Steel 
12. Textiles 
Production, Sales, Etc., by Company 
1. Allis Chalmers 

2. American Viscose 

3. Armco Steel 

4. Armour 

5. Pethlehem Steel 

6. Canadian Pacific Railway 
he ‘Company, G7 

8. Continental Oil 

9. Du Pont 

10. General Electric 

11. General Motors 

12. Goodyear Tire and Rubber 
13. Jones and Laughlin 

14. Monsanto Chemical 

15. Montgomery Ward 

16. National Lead 

17. Pittsburgh Plate Glass 
18. Procter and Gamble 

19. Sears, Roebuck 

20. Standard Oil of California 
2 Swit 

22. Wilson 

23. Youngstown Sheet and Tube 
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Prices of Commodities 


1. General 

2, Cottee 

3. Copper 

4. Corn 

5... Cot ton 

Gn Bee 

t. Hog 

Se. Tron; Pig 

9. Iron, Wrought 
10. Oats 
ll. Pepper 
12. Pupe Fattmegs 
[ea ave 
14. Wheat 


15. Wholesale 


Prices of Securities 
1. Consols 
2. Ordinary Shares 
See Otock 
a. Combined Stocks 
b. Industrial Stocks 
c. Railroad Stocks 


Financial 
1. General 
2. Bond Yields 


3. Liabilities of Failures 


Miscellaneous Economic 
Advertising Efficiency 
Airplane Traffic 
Business, General 
Cattle on Farms 

Crop Yields 

Petroleum Inventories 
Real Estate 

Trade 

Wheat Acreage 
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"The New York Chapter." Cycles. Vol. IX, No. 3, pp. 107-108. March, 1958. 

"New York Chapter." Cycles. Vol. IX, No. 4, p. 93. April, 1958. 
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"Cycles in “uropean 
Summer, 1953. 

eee ee eee in Grasshopver Outoreaks." HE. R. Dewey. Cyeles. Vol. IV, lio. 6, pp. 176-177. June-July, 1953. 
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Plant Behavior 


"Cycles in Tree Ring Widths, Lukachukai District, Arizona, Hint of a 54-Year Rhythm and Data, 53 B.C. to 1947 A.D." 
EH. R. Dewey. Foundation Report No. 4. 16 pp. 1949. 

"Cycles in Tree Ring Widths, Lukachukei District, Arizona, Fint of 17 3/4+Year Rhythm and Data, 53 3.C. to 1947 
A.D." &. R. Dewey. Foundation Renort No. 5. 16 pp. 1949. 

"Cycles in Tree King Widths, Lukacmkai District, Arizona, Hint of a 6-Year Rhythm and Data, 53 B.C. to 1947 A.D." 
mu. R. Dewey. Foundation Revort No. 7. 16 vp. 1949. 

"Cycles in the Slectric Potential of Trees." BE. R. Dewey. Cycles. Vol. I, Uo. 4, pp. 15-16. Nov., 1950. 

"Daily Rings in Cotton Fibers." 3. BR. Dewey. Cycles. Vol. II, No. 5, pp. 166-168. May, 1951. 

"The.9.6-Year Cycle in Arizona Tree Rings." 4. R. Dewey. Cycles. Vol. III, No. 9, p. 300. Nov., 1952. 

"The 18.2-Year Cycle in Java Tree Rings, 151/~+1929." %. R. Dewey. Journal of Cycle Research. Vol. 4, Wo. 2, p. 54. 
April, 1955. See also Cycles. Vol. VI, No. 4, p. 124. April, 1955. 
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"Seasonal Cycles in Plants." G. Shirk. Cycles. Vol. X, No. 8, p. 179. Aug., 1959. 
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Air Currents 
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"The 2- to 4-Week Cycle of Antarctic Air Currents." J. R. Dewey. Cycles. Vol. VIII, Mo. 8 ype 20S er Ause, L957. 
Barometric Pressure 


"The 8-Year Cycle in Barometric Pressure at New York City." (For revised length see the next reference.) BE. 2. Dewey. 
Cycles. Vol. IV, No. 5, pp. 145-146. May, 1953. oes ; ; 

"The 7.6-Year Cycle in Barometric Pressure at New York City, 1872-1955." E, R. Dewey. Cycles. Vol. VII, No. ll, 
pp. 297-298. Nov., 1956. 

"Barometric Pressure at New York City." EB. R. Dewey. Cycles. Vol. X, No. 8, p. 189. Aug., 1959. 


Precipitation 


"The 9 2/3-Year Rhythm in Rainfall, Rihand and Sone River Watersheds, United Provinces, India, 1903-1947." 3%. R. 
Dewey. Foundation Report No. 10. 19 pp. 1950. See also Journal of Cycle Research. Vol. 1, No. 5, pp. 306-315. 
Fall, 1952. See also Cycles. Vol. III, No. 9, pp. 306-315. Nov., 1952. ; 

"The Forecast of Drought." A. Streiff. Journal of Cycle Research. Vol. 3, No. 4, pp. 89-98. Fall, 1954. 
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"Cyclic Trends in Arctic Seasons." Leonard W. Wing. Journal of Cycle Research. Vol. 1, No. 1, pp. 20-25. saeaaet : 
“The 40.000-Yoar Cycle in World Temperature." Edward Hettich. Cycles. Vol. IX, No. 7, pp. 157-158. July, 1958. 
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i i Cycles. Vol. II, Wo. 9, pp. 2e340, Nov., . 

"The 700-Year Cycle in Japanese Climate." E. R. Dewey. Cy 

hee Cae Bee roak Weather Forecasts." EB. R. Dewey. Cycles. Vol. VII, No. 12, pp. 329-332. Dec., 1956. 
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4962: 


Radio Propagation Quality 
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Human Abilities and Characteristics 
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CTs al E, 

"Physical aoc of the Historical Process." A. L. Tehijevsky. Journal of Cycle Research. Vol. 5, No. 4, pp. 89-109. 
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ECONOMICS 


Production, Consumption, etc., by Industry 


Aluminum 


"What's Ahead for Aluminum Production?" 3. R. Dewey. Sycles. Veils JG Moss) Pp. 83-85. March, 1958. . 
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MAuponoorles. G. ohirk cvyoeles. Vol. La, NO. 21, ~. 300 Tov. bods. 


Thid. 


Cheese 
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"Yhat's Alead for Cotton Consumption?” G. Shirk. Cycles. Vol. X, No. cee - 101-103. May, 1959. 
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"Cotton Consumption." (Chart.) Cycles. Vol. X, No. 12, p. 280. Dec., 1959. 
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"The 1l.2-Year Cycle in Pig Iron Production." G. Shirk. Sycles. Vol. X, No. 35 Pda 57-59... March, 1959. 


Manufacturing 


"Manufacturinz Production (Physical Production--1810-1953)." =. R. Dewey. 
nrarh l.) urend.." Cyelies. Vol. OV, Wo. 9) pp. 296-200. Nove, 1o5ae 
"Part Il: The 54-Year Cycle." Ibid. pp. 300-302. 
"Part III: The 11.2-Year Cycle." ibid. pp. 302-306. 
"Part IV: The 9.3-Year Cycle." Ibid. No. 10, po. 333-334. Dec., 1953. 
"Part V: The 13.0-Year Cycle." Ibid. p. 335. 
"Basic Structure." bid. Vol. V, No. 1; pp. 5=7--dan., 1954. Dbid. No. 2, pp. 45-53. Beb., 1954. 
"Trend." Ibid. No. 4, pp. 126-121. April, 1954. 
"What's Ahead for Manarectinine Production? A Long Term View." 3. x. Dewey. Cycles. Vol. IX, No. 5 & 6, po. 113-117. 
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"Yhat's Ahead for Manufacturing Production? A Short Term View." G. Shirk. Cycles. Vol. X, No. 1, pp. 5-7. Jan.; 195°. 
"Recent Trends in Industrial Production." E. R. Dewey. Ovcles. Vol. X, No. 6, pp. 125-127. June, 1959. 
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"Viscose Rayon Filament Yarn Production, The 2-Year Rhythm, the 2 ore tee Shyom, the 3 1/2-Year Rhythm, the 6-Year 
Rhythm, and the Trend, 1911-1948." H.R. sd tie Foundation Report No. 1. 57 pp. 1949. See also Journal of Cycle 
Research. Vol. 2, No. 1, pp. 3-20. Winter, 1952-1953. See also Geeta Vol. IV, No. 2, po. 23-60. Feb., 1953. 


"A Forecast of Viscose Rayon Filament Yarn Production." 5. R. Dewey. Cycles. Vol. IV, No. 2, vp. 61-62. Feb., 1953. 
"A 1949 Forecast of Rayon Production." E. R. Dewey. Cycles. Vol. VI, No. 7, pp. 217-220. Aug.-Sept., 1955. 
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"The 3.9-Year Cycle in Grass Seed Production." G. Shirk. Cycles. Vol. X, No. 11, pp. 249. Nov., 1959. 
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Steel 


"The 6-Year Cycle in Steel Production 1867-1954." B. R. Dew © Y 
, -1 «- H.R. Dewey. Cycles. Vol. VI, No. 6, pp. 169=174. June-JIul ; 
"Steel Production." Cycles. Vol. US, Glo: Ye5 Gas Box, Gannliye., uleyG fey - : past Lor 


Textiles 


"The 2-Year Cycle in Textiles." G. Shirk. Cycles. Vol. X, No. 7, pp. 155-158. July, 1959. 
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Allis Chalmers 
"The 6-Year Cycle in Allis Chalmers Sales." 4. R. Dewey. Cycles. Vol. VI, No. 3, pp. 94-95. March, 1955. 
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"The 6-Year Cycle in American Viscose Shipments." H. R. Dewey. Cycles. Vol. TVs gi Cmln eee eedanien mho Sate 
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"The 6-Year Cycle in Armour Sales." B. R. Dewey. Cycles. Vol. IV, No. 1, mp. 24-25. Jan., 1953. 
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"Bethlehem Steel Corporation, 6-Year Cycle in Production." E, R. Dewey. Cycles’. Voi. IV, No. 7, ppsl2lo=2i0 Sept, 
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"Cycles in Canadian Pacific Railway Freight Traffic." C. Meredith Rountree. Journal of Cycle Research. Vol. 1, No. 1, 
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; 2 
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